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ABSTRACT 


This report covers work performed In July, Auqust and September, 1981 
on the DOE/JPL Contract 954334, Phase III. This phase consists of the en- 
gineering design, fabrication, assembly, operation, economic analysis, and 
process support R&D for an Experimental Process System Development Unit 
(EPSDU) . 

Union Carbide has entered Into negotiation with DOE/JPL to cost share 
In the EPSDU program by continuing with construction and start-up with com- 
pany funds. This has been necessary due to severe government budget re- 
clsions in the solar and other energy related programs. As a consequence 
of such a plan, UCC will relocate the EPSDU facility to a West Coast loca- 
tion to complete and run the facility. 

The design activity Is complete and mechanical and electrical bid pack- 
ages will be reissued to obtain bids at the new EPSDU location. About 95®! 
of purchased equipment has been received and will be reshipped to the West 
Coast location. 

The report generation part of the Data Collection System was completed 
in this quarter. The draft of the operations manual ’s about 50 B complete 
and the design of the free-space system is continuing. 

In the area of melting/consolidation, Ka.vex has demonstrated the 
system using silicon powder transfer, melting and shotting on d psuedo- 
cont' 'ous basis. Experimental activity ceases at the end cf the quarter 
and . .. station ot the results and recommendations will be completed in 
the Tr, Ji quarter. 

A proposal has been submitted to continue the very promisinn fluid-bed 
work in the next fiscal year with a relatively small budget. The E n SDU 
pilot plant will probably be funded by UCC in the next fiscal year pendino 
a favorable agreement to be signed soon between DOE/JPL and Union Carbide. 



SECTION I. INTRODUCTION 


This report covers work performed In July, August and September 1981 
on OPL/DOE Contract 954334, Phase III. 

The overall objective of the LSA Silicon Material Task Is to establish 
a chemical process for producing silicon at a rate and cost conmef;$ urate 
with the production goals of the LSA project for solar-cell modules. This 
material must be suitable for utilization in the large-area sheet process 
and In the automated process for the fabrication of solar cells having 
satisfactory physical and electrical performance characteristics. 

As part of the overall Silicon Material Task, Union Carbide developed 
the silane-silicon process and advanced the technology to the point where 
It has a definite potential for providing nigh-purity polysilicon ori a 
commercial scale at a price cf $14/kg by 3986 (1980 dollars). This work, 
completed under Phases I and II of the contract, provided a firm base for 
the Phase II Program (Initiated in April 1979) aimed at establishing the 
practicality of the process by pursuing the following specific objectives: 

« Design, fabricate, install, and operate an Experimental 
Process System Development Unit (EPSDU) sized for 100 
MT/Yr to obtain extensive performance data to establish 
the data base for the design of commercial facilities. 

• Perform supporting research and development to provide an 
information base usable for the EPSDU and for technological 
design and economic analysis f or potential scale-up of 

the process. 

• Perform iterative economic analyses of the estimated product 
cost for the production of semiconductor-grade silicon in a 
facility capable of producing 1000 MT/Yr. 
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This process for preparing semiconductor-nrade silicon in the EP C DU 
from metallurgical-grade (M-G) silicon is based on a well-intearated 
arrangement of purification steps that provides a cost-effective process 
system. 

The three basic steps entail converting M-G silicon to trichlorosilane, 
redistributing the trichlorosilane to produce silane, and thermally decom- 
posing the silane to form silicon powder. The powder is then melted and 
the molten silicon is cast into polycrystalline silicon for subsequent use 
in fabricating solar cells. 

The technical prooress presented in this report is arranned arcordinn 
to the work Breakdown Structure (V.’BS ) shown in Table !. 
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SE CTION I I, TEC HNICAL ACTIVITIES (BY WBS NUMBER) 


1. EPSDll PROGRAM 

As Illustrated in Table I, the current Phase III Program consists 
of sev°n primary (WBS level 2 ) divisions of effort: 

• EPSDU Design and Procurement 

• EPSDU Equipment Fabrication and Delivery 

« EPSDU Installation and Checkout 

t EPSDU Operation 

$ Commercial (1000 MT/Yr) Process Economic Analysis 

• Frccess FiO to Support EPS Dl' Desinn and Commercial Analysis 

v Program Management 

Collectively, these activities encompass all efforts required to at- 
tain the program objectives. The sub ivisions (WPS levels 3, 4, and 5) 
define the individual work items that must he ger f ormed. The nronress for 
this quarter, documented in this section, is reported at the work-item level. 

1.1 EPSDU DESKjN/PROCUREMEHT 

This effort includes all enoineerinq, desian, and procurement activi- 
ties necessary to transform the process desian, developed durinq the Phase 
II Program, into a complete installs tion-drawinn oackaae for PPSDU. The 
major tasks include process design updates, facility desinn, equipment 
design and procurement, installation desinn, and cost estimation support. 

1.1.1 Process Design 

The process design effort is geared toward us inn the most recent 
information available to provide the most practicable intenration of process 
subsystems for attaining the EPSDU Program objectives. The process design 
package consists of a heat/mass balance, process description, process flow 
diagram, and functional specifications for process equipment. The original 
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package, Issued In June 1979, served as the basis for the subsequent enni- 
neerlng effort. Beneficial data from the supporting R&D effort and other 
process-related analyses and experiments were used to update the original 
package. Process engineers, using Information available from the Phase I 
and Phase II Programs, provide direct support to the facility and equipment 
design efforts. 

1.1. 1.2 Engineering Design Support 

This activity Is complete except for some minor engineering de- 
tails. An Internal meeting will be held in October to assure that all 
Items have been addressed. 

1.1.2 Facility Design 

The Gantry scale model has been completed and shipped. Work on 
the facility scale model has been discontinued since the EPSDU layout at 
the new site will be rearranged. 

1.1.3 Equipment Design, Specification, Procurement 

The equipment related effort includes development of the control 
system, preparation of the piping and instrumentation diagram, preparation 
of wiring schematics and control panel drawinqs, and the design of equip- 
ment. The specification activity includes definition of specific require- 
ments for each item of equipment, preparation of bid packages, evaluation 
of vendor quotation, and preparation of final specifications and drawings. 
Procurement includes the issuance of procurement packaoes to selected vendors 
and obtaining comprehensive design information necessary for preparing in- 
stallation drawings. 

The design and procurement of each item of eouipment is accomplished 
through the combined efforts of process engineers, equipment ernineers, and 
purchasing agents. These efforts produce a series of documents that evolve, 
ultimately, into a complete, definitive procurement packacie. The individual 
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documents are as follows: 


• Functional Specification 

§ Engineering Specifications 

• Request For Quotation (RFQ) 

• Request For Requisition (RFR) 

• Purchase Order (PO) 

• Procurement Status Report 

These six documents serve as milestones for measurinq performance 
of the procurement cycle for each Item of equipment. 

1. 1.3.1 Process Control 

The final review schematic wiring diaqram and the primary rec- 
ommended spare parts list were issued. The preliminary pronrammino of the 
Modicon Programmable Controller was completed in September. 

1. 1.3.7 Other Equipment. Specialties 

The cleaning of speciality items (valves, etc) to meet the cleaning 
specifications is approximately 80 a complete and will be completed in 
October. The Pyrolysis Hydrogen Compressor refitting will also be com- 
pleted in October. 

1. 1.3.8 Data Collection System 

A description of the Data Collection System for the 100 MT/Yr 
silane-to-silicon EPSDU was issued. The Archive System was completed, but 
documentation remains to be written. 

1.1.4 Installation Design, Specification, Subcontract 

This design effort Includes development of separate installation 
drawing packages for the site, civil, mechanical, and electrical specialties 
based on the engineering design effort and vendor-supplied information. Spe- 
cification activity includes definition of specific requirements for perfor- 
ming all installation functions. Subcontracting includes the preparation of 
bid packages, evaluation of quotes, sub-contractcr selection and contract 
negotiation. 
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1. 1.4.4 Mechanical Design, Specification & Materials and 

1. 1.4.5 Mechanical Drawings 

Final drawings and specification changes were completed and the 
mechanical Installation package was marked "For Construction/Hold. " The 
potential contractors were notified that contracts would not be awarded 
at East Chicago. 

1. 1.4.6 Electrical Design, Specification & Materials and 

1.1.4. 7 Electrical Drawings 

The bids for the EPSDU electrical work were received and evalu- 
ated. A contract was not awarded since the EPSDU pilot facility will be 
relocated in Washington state. Final drawing and specification chanoes were 
completed and the electrical installation packane was marked "For Con- 
struction/Hold. " 

1.1.6 Pyrolysis /Mel ting System Deslon 

The Free-Space Reactor/Powder Hopper design previously developed 
was reviewed and design modifications wore made to improve the design. 

Modifications include: 

• Safety valve was replaced with a hurst disc. 

• Vacuum line was relocated to prevent plunging. 

• Powder transfer line was respecified to use polished 
stainless steel tubing. 

• Agitator was relocated and supports redesigned. 

• Powder level detectors were added to the silicon powder/ 
hopper design. 

• Seal for quartz liner was modified to a metal bellows type. 

Fabrication drawings for the free-space reactor were completed. 
Design work has begun on the hopper vessel which feeds silicon powder to 
the melter unit. A preliminary lay-out was completed for the steel structure 
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which supports the free-space reactor/hopper, silicon powder melter/shotter 
and shotter flu-P bed system. Detailed structural drawings are currently 
under preparation. 

1. 1.6.1 Control System Design 

Preliminary P&I diagrams have been developed for both the free- 
space reactor and the shotter/melter. The shotter/melter includes the 
silicon powder nelter, shctter and a fluid bed shot collection unit located 
below the shotter tower. 


EQUIPMENT FABRICATION/DELIVERY 


This rerort iter Includes all in-hcuse and outside activities asso- 
ciated with f ebrication, delivery, and vendor coordination for all iters 
of equipment. 

1.2.1 Process Control and Data Collection System and 

1.2.2 Electrical Power System 

A summary table of purchased i ten's is as f ollows: 


W.E.S. Nr. 

Description 

Purchase 

Orders 

Number 
Of Items 

Cost (5,000) 

1.2. 1.1 

Field Instruments 
and Controls 

62 

£32 

166 

1.2. 1.2 

Panels and 
Panel Instruments 

59 

462 

163 

1.2. 1.3 

Data Collection 
System 

19 

150 

165 

1.2. 1.4 

Other Process 
Control Equipment 

11 

66 

51 
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1.2. 2.1 

Power Supply 1 

1 

20 

1.2. 2. 2 

Power Control Center 1 

2 

54 

1.2. 2. 3 

Other ower System 1 

Equipment 

1 

35 

.2.3 

Process Equ1pment--L1nde Designed 




This task Includes the effort required for the fabrication, 
delivery, and acceptance of the free-sp?ce reactor with hopper, hydrooen- 
ation and redistribution reactors, distillation columns, ard o f her process 
equipment. 

4 summary table of purchased items follows: 

Purchase "umber 


W.B.S. No. 

Descnrt'or 

Orders 

Of Items 

Cost '$,000) 

i.T.3.2 

Reactors {Vendors 

supp; ? 

*7 

139 

1.2. 3. 3 

Distil lation 

e 

4 

22 5 


Columns 





1.2.4 Proces s Equir.ment - -Verdor [ esinned 

This task includes the effort recuired for the fabrication, deliv- 
ery, and acceptance of compressors, purps, heat exchar.oers, tarks, solids 
handling equipment, waste treatment equipment, and other process eouioment. 

A summary table of purchased items follows: 


W.B.S No. 

Description 

Purchase 

Orders 

Number 
Of Items 

Cost (5,000) 

1.2. 4.1 

Compressors 

4 

5 

163 

1.2. 4. 2 

Pumps 

8 

14 

54 

1.2. 4. 3 

Heat Exchangers 

8 

14 

73 

1.2. 4. 4 

Tanks 

8 

22 

181 

1.2. 4.5 

Solids Handling 

7 

8 

24 

1.2. 4. 6 

Waste Treatment 

3 

7 

51 

1.2. 4. 7 

Other Process 
Equipment 

3 

4 

67 


1.2.5 Auxiliary Equipment 

This task Includes the efforts required for the fabrication, 
delivery, and acceptance of the therminol heater, refrineration unit, 
hydrcqen and arqon stcraqe tank, and ether auxiliary equipment. 

A su’T. ery table of purchased items follows: 


W.B.S. No. 

Description 

Purchase 

Orders 

Number 
Of Items 

Cost ($,000) 

1.2.5. 1 

Therrinol heatets 

1 

1 

46 

1.2. 5. 2 

Refrigeration fr.it 

1 

1 

92 

1.2.5. 3 

Ccclinn ~rw er 

* 

at 

1 

in 

1.2. 5,4 

Instrument A *r 

2 

A 

L 

30 

1.2. 5. 6 

Other Aux’I'’arv 

26 

1663 

33 

.2.6 S 

upport Equipment 





These iters are associated with the fitting-out of the Quality 
Control (Q.C.) Trailer. The tracer has been delivered to the site at 
East Chicago, however, laboratory equipment has net yet been received 
and will net be installed until it is transferred to the Washington site. 

1.2.8 Procurerent Support 


This task includes the Procurerent Department effort necessary 
to initiate, monitor and control the purchase of equipment. It also in- 
cludes work associated with cleaning specialty items to strict standards, 
since the component suppliers cannot meet the specifications. 

1.2.8. 1 Purchasing, Expediting 

Equipment items received at the East Chicago site are being 
checked and tagged. The updated procurement status '■eport is shown as 
Appendix A. Approximately 92 percent of the items charged to 1.2 have 
been received and invoices paid. 
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1.2. 8. 4 Tonawanda Equipment Cleaning 


Cleaning ot specialty items is about 80* complete, this activity 
will be completed In October. The SDecialty items consist of valves, in- 
struments, transmitters, flowmeters, etc. --564 items will be cleaned to 
meet the chlorosilane sped ficaticn, and an additional 147 items will be 
cleaned to meet electronic grade quality. 

1.4 OPERATION 

1.4.1 Pr eparation 

1 . 4 . 1 . 1 Oper ations, Ope rati ng M aruel 

Volume I of the operating manual has been put on the word pro- 
cessor system, ’his volume contains two sections--the first section deals 
with chemical safety and cives detailed description of the handlina o* all 
chemicals which are involved in the process. ' r lie second section addresses 
plant safety procedures and describes in a manual *orm the operation recju- 
latlons for safe operation of a plant. Tnc draft is receiving an initial 
review by Safety Personnel at Torawanda and Sistersville, hut must be re- 
viewed aqain uefore plant start-up to assure that all possible hazards for 
a silane plant have been considered. Volume II (description of the process) 
and Volume III (operation) are currently beina written. 

1 . 4 . 1 . 3 Operations, Ejeld Inspection and Calibration 

The equipment at East Chicago has been prepared for transfer to 
the new site- -the gantry has been disassembled and loaded on two trucks. 
Large vessels are being put on cradles and smaller items are beina re- 
packaged. The transfer will be completed in October. The Q.C. trailer 
has been delivered to East Chicago site but will be transferred to the 
West Coast. 
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i.6 PROCESS SUPPORT R & D 


The supporting R & u Program Is separate r rom the mainstream design 
e f fort and Includes all activities associated with analytical and experi- 
mental development of the free-space reactor, meltlna/consoHdation system, 
fluid-bed reactor system, and quality control techniques and procedures. 
Information generated In this prooram will be used for the EPSDU effort 
and the coranercial facility economic analysis. 

1.6.2 Mel t inc/Cons o lidaticn 

The desian and development effort recessary to obtain a reliable 
melter for EPSCU involves ICC and sub-contractor (Kayex) e f fort. 

1 . 6 . 2 . 1 belter System Subcontract 

This effort involves establishino and manaoinn the sub-contract 
and sub-contractor development, desiqn, and fabrication efforts. 

Kayex Corporation is developing the silicon melter system for 
EPSDU. The silicon consolidation scheme is based on melting the powder in 
a quartz crucible and dropping silicon shot ^rom the crucible bottom Into 
a cooling tower where the shot is solidified. The goal is to design and 
build a mel ting/consol i datinci system suitable for installation in the EPSDU 

During the third quarter, the sub-contractor has completed the 
final experimental runs to demonstrate feasability, the final report 
writing and documentation will take place in October. 

During the period from June through August 1981, 10 melt runs were made. 

The pertinent details of each run are listed: 

• Melt Run Number 10 (6/3): Purpose - to produce shot usina a 

0.55 mm orifice in a capillary tubina nozzle with 3 21 kg of silicon chunks 
Results - shotting was maintained for 35 minutes as a throughput of 2.42 kg 
of silicon (76* of load) was obtained. Orifice erosion was 15.5*' per hour. 
Excellent shot was produced with an optimum downward applied pressure dif- 
ference of 2.0 psi. 
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t Melt Run Number 11 (6/19): Purpose - to produce shot using a 0.66 mm 

orifice after neltinq 1.38 kg of silicon chunks and feedino and melting 
silicon powder. Results - the ball valve between the auqer and the furnace 
tank jaimted with powder, so only the chunks were melted and shotted. Nearly 
100* throughput was achieved in 15 minutes of shotting. Orifice erosion 
was 16« per hour. 

• Melt Run Number 12 (6/26): Purpose - to melt 1.35 ko of silicon 

chunks, feed and melt powder, and produce shot usinn a 0.58 mm orifice. 
Results - chunks were melted, powder was fed until it backed up Into the 
quartz powder feeding tube and shot was produced. Powder melted in the 
quartz tube and blocked further powder flow. The shot stream was non- 
vertical so that "splat" built up on the drop tube wall, eventually fall- 
ing and breaking the collection tube. 

• Melt Run Number 13 (7/9): Purpose - to melt silicon chunks, feed and 

melt powder and produce shot from a 0.58 run orifice. Results - the chunks 
were melted, and powder was fed, but a loss of building water pressure 
caused the generator to shut down, ending the run prematurely. 

• Melt Run Number 14 (7/20): Purpose - to use the cylindrical tubina 

coll to melt and shot silicon chunks and to feed, melt and shot silicon 
powder. Results - the coil water stayed cool (<125°F), but power did not 
exceed 89 c i, and the chunks could not be melted. 

• Melt Run Number 15 (7/22): Purpose - to use the cylindrical tubing 

coll to melt silicon chunks after raising the generator current limit and 
balancing the three phases. Results - power reached 104t, bu+ the silicon 
could not be melted. 

• Melt Run Number 16 (7/27): Purpose - to melt and shot silicon chunks 

and to feed, melt and shot silicon powder using the rectanaular tubino coil 
with a water booster pump in the coll water line which increased coil water 
flow significantly. A 0.56 mm orifice and 1.15 ka of chunks were used. 
Results - the coil water stayed cool (<130°F), the chunks were melted, 
powder was fed and melted and shotting began, but the collection system 
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piping became blocked with shot and the crucible rose out of the susceptor, 
ending the run. 

• Melt Run ’.'umber 17 (8/11): Purpose - to melt silicon chunks, feed 

a..d melt silicon powder and produce shot while using a modified collection 
system, a load cell readout, automatic temperature control, and a shotting 
rate sensor. Results - the autc temperature control loop and the shot 
flowrater worked fine, the load cell readout was obscured by channes in 
pressure difference, and the collection system jammed with shot, forcino 
termination of the run, 

• Melt Run Number 18 (8/18): Purpose - to melt silicon chunks and feed 

aid melt silicon powder and produce shot while us^ng headsets to communicate, 
using the load cell with the AP subtracted out, usinq a modified collection 
system with the shot qoing directly into the collection drum (no diverter 
plate) and using the automatic terperature controller and shot ^Icwrater. 
Results - the headsets areatly aided operator communication, the temperature 
controller maintained a constant temperature at a given set point and was 
used throuqhout the run, the collection system worked without any problems, 
shotting was maintained for a record 1-3/4 hours and shot was definitely 
produced from melted powder for the first time. Also - arcing occurred on 
the molybdenum radiation shield, burning holes in it (cause unclear), 

t Melt Run Number 19 (8/28): .Purpose - to melt and shot silicon chunks, 
then to feed and melt silicon powder and produce shot in order to test if 
powder-melt shot is inferior to chunk-melt shot. Also - to use a reverse 
flow check valve to prevent a negative AP which would cause the crucible 
to jump out of the susceptor, to use a chart recorder for the terperature 
readout, to use a full-bore ball valve and plexinlass tube for the powder 
feeding system, to use a ouartz crucible hood with a small (1") viewport 
hole In it, to use a powder level detector in the upper control mounting 
chamber, and to use a radiation shield wired to its support tube. Results - 
the temperature readout on the chart recorder occurred over a narrow bank 
which requires to be widened, the manual powder feed system worked without 
difficulty, arcing of the radiation shield did not occur and the powder 
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level detector worked, but It was too sensitive to falling powder. Also- 
high quality shot was obtained from the chunks melt, a powder melt was 
created with almost no melt in the crucible to start with, and the powder 
melt shotted without delay (previous powder melt runs had orifice plugging 
problems), but the quality of the shot was poorer (slower, formlno splat) 
than that of the chunk melt. 

Kayex proqress reports to UCC are out of phase by one month with the 
UCC reporting to JPL. During September, Kayex made three successful melt 
runs and produced a total of approximately 10 kilograms of silicon shot 
during simultaneous powder feedinq, melting and shotting. 

1.6.3 Fluid-Bed Development 

This development proqram includes all analytical, experimental, and 
design effort associated with develoDinq a fluid-bed reactor as an alter- 
native or backup system to the free- space reactor. 

The experimental work was stopped in May 19R1 due to budaet recisions, 
however, since the fluid-bed concept is potentially very attractive, it 
is proposed that work will be restarted in the next fiscal year. 
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1.7 MANAGEMENT AND DELIVERABLES 

This report Item Includes all activities associated with manaqing 
the program and Insuring that all deliverables are made In accordance with 
the program requirements. 

PIM Meeting 

The 18th PIM meeting was held on July 15/16, 1981 in Pasadena. 

Dr. Morlhara made a 45-minute presentation showing EPSDU progress. In 
his presentation, he showed a collection of colored slides taken at East 
Chicago during construction and microphotooraphs of particles taken from 
the fluid-bed after silane pyrolysis. 

Deliverables 

The monthly technical Droqresr reports along with the monthly financial 
and management reports were issued as reouired by the contract. The second 
quarter 1981 progress report was also issued durinq this period, fi pro- 
posed work plan for continuation of the fluid-bed activity during fiscal 
year 1982 was delivered to JPL in August. 
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Major Milestones 

The major milestones reached this quarter are presented in Table II, 

TABLE II MAJ O R MILESTONES REACHED 

WBS NO. MILESTONE D ESCRIPTION OP 'AdOR MILESTONE 

1. 1.2.6 A Gantry scale "ode! UDdate-complete. 

1.2. 1.1 G Field instruments and controls-ell enuin- 

ment received. 

1.2. 1.3 0 Data collection system-purchase orders 

Issued. 

G Data collection system-all equipment received. 

1.2. 2. 2 G Power Control Center-all eouipment received. 

H Power Control Center-final invoice paid, 

1.2.4. 3 H Heat exchanqers-final invoice payment. 

1. 2.6.1 G n.c, trailer-all equipment received. 

1.2.8. 3 G Vendor print control-all rirawinos on file, 

1.4. 1.3 0 Test plan started 

1.7.3 U, V, VI Monthly financial and manaqement reports. 

V, VI Monthly technical propress reports. 

G Quarterly technical nrooress reports. 
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SECTION III. CONCLUSIONS 


Significant highlights and conclusions are presented according to the 
relevant WBS numbers. 

1.1 DESIGN/PROCUREMENT 

1.1.1 Process Design 

• This activity was completed except for some minor details. 

t A safety review of the pressure relief system remains to 
be made, 

1.1.3 Equipment Design, Specification, Procurement 

• Schematic wiring diagram was completed. 

• Equipment cleanino is 80 f ' complete. 

1.1.4 Installation Design, Specific a tion, Subcontract 

• Mechanical and electrical construction subcontracts were 
not awarded due to lack of funds. 

1.1.6 Pyrolysis/Melting Syste m 

• Fabrication drawinqs for the free-space reactor were completed. 

• Detailed structural drawings are in preparation. 

1.2 EQUIPMEN " FABRICATION/DELIVERY 

• Approximately ?5"' of equipment has been received. 

1.3 INSTALLATION AND CHECKOUT 

• Equipment is being repackaged for shipment to the new EPSDU site. 
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1.4 OPERATION 


• The draft of Volume I (Chemical and Plant Safety) is under 
review by UCC Safety Personnel. 

• Volumes II (Description) and III (Operation) is being written. 

1.6 PROCESS SUPPORT R&D 

1.6.2 Melting/Consolidatlon 

# Kayex has completed the experimental program with a total of 
22 melt runs and has demonstrated simultaneous powder feed- 
ing, melting and shotting. Documentation will occur during 
the last quarter. 

1.6.3 Fluid-Bed Development 

« This activity has been placed on hold but may be continued 
in 1982 fiscal year. 


20 



SECTION IV. PROJECTED QUARTERLY ACTIVITIES 


1.1 E PSDU DESIGN/PROCUREMENT 

1.1.1 Process Design 

• The safety review of the pressure relief sysUr.i design which 
was scheduled for the third quarter was not held, the review 
will take place In the fourth quarter. 

1.1.3 Equipment Design, Specification, Procurement 

t Cleaning of specialty Items will be completed. 

• Hydrogen compresser will be refitted. 

1.1.6 Pyrolysis/Melting System Desion 

• Complete design activity for free-space reactor with avail- 
able manpower and Issue a draft package. 

1.2 EQUIPMENT FABRICATION/DELIVERY 

• Balance of equipment will be delivered to EPSDU site and invoices 
paid. 

• Equipment cleaning will be completed. 

1.3 INSTALLATION & CHECKOUT 


• Complete transfer of equipment. 

1.4 OPERATION 

• Complete operations manual. 

1.5 COMMERCIAL PROCESS ECONOMIC ANALYSIS 


if No activity planned. 
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1.6 PROCES S SUPPORT R&D 

1.6.2 Meltlng/Consolldatlon 

• Edit and Issue final report summarlzlnq the experimental 
contract with Kayex. 

1.6.3 Fluid-Bed Development 

• Continue fluid-bed experimental work from the point at 
which It was stopped In May. 

1.7 MANAGEMENT AND DELIVERABLES 


• Monthly financial and management reports will be issued. 

• Monthly technical reports will be Issued reportinq contractual 
Items. 
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